Chronic ethanol consumption increases plasma leptin levels and alters leptin receptors in the hypothalamus and the perigonadal fat of C57BL/6 mice.
Leptin, a protein secreted from adipocytes, and leptin receptors, expressed in the hypothalamus and fat tissue, regulate energy balance and adiposity. Leptin receptors exist as several forms that are delineated by the length of their cytoplasmic domains. Only the longest form is physiologically active through stimulation of the signal transducers and activators of transcription (STAT) second messenger system. Previous studies demonstrated that chronic ethanol consumption increases body adiposity and circulating leptin levels. This study examined the effect of chronic alcohol intake on the expression of leptin receptors and associated STAT second messengers in the hypothalamus and fat tissue. Female C57BL/6 mice were given water or 20% w/v ethanol and Purina 5001 laboratory chow ad libitum for 2 or 5 weeks. Plasma leptin levels were determined by radioimmunoassay and body adiposity was evaluated by measuring the amount of perigonadal fat. Expression of leptin receptors as well as STAT molecules in whole-cell lysates of the hypothalamus and the perigonadal fat were assayed by Western blot analysis. Plasma leptin and perigonadal fat were increased after 5 weeks. The overall expression of leptin receptors was increased while the expression of the physiologically active long form of leptin receptor was decreased in the hypothalamus and the perigonadal fat of ethanol-consuming mice. Ethanol consumption also decreased hypothalamic expression of STAT3, a protein associated with leptin receptor activation in this region of the brain. In contrast, STAT1, a protein associated with leptin receptor activation in adipose tissue, was significantly elevated in the perigonadal fat of ethanol-consuming mice. Chronic ethanol consumption increases the circulating level of leptin, and this is accompanied by altered expression of leptin-sensing molecules in the hypothalamus and peripheral adipose tissue. These results suggest that chronic ethanol intake affects metabolism by altering the leptin system that regulates energy balance.